In response to a sharp rise in household credit repayment risk after the 2008 crisis, the banking sector was consolidated, borrowing conditions were tightened and the regulatory authorities had to improve the financial literacy of population. The study evaluates the effectiveness of regulatory measures to prevent excessive indebtedness, and analyzes the results of the latest survey of population financial literacy in Hungary after the 2008 financial crisis. The results confirm the scientific studies of different economists and scholars who state that the financial awareness is closely related to household saving and borrowing patterns. The outcomes of the analysis reveal the risks associated with the lack of financial literacy in Hungary. In fact, the financial awareness of households over the past years has not improved significantly either in the wake of losses suffered on FX-based loans, or as a result of the preventive actions undertaken by the government regulatory bodies.
INTRODUCTION
One of the biggest challenges facing the modern economy was 2008, when much of the world felt the effects of the financial crisis. It has affected almost everyone: states, banks, financial corporations, etc. Besides, ordinary citizens and their households experienced its effects. This crisis did not walk past Hungary as well. Although ten years have passed since then, its echo is still felt.
Based on the cyclicality theory, many experts predict a recurrence of the 2008 financial disaster in the near term. Therefore, the study of this phenomenon is important, including in terms of governments' actions on households and the response to these actions.
LITERATURE REVIEW
The 2008 crisis shed light on the fact that micro-prudential interventions focusing on discrete banking problems and risks were insufficient alone to prevent systemic financial disturbances (Akinci & Olmstead, 2015; Boar et al., 2017) . In the period that followed the crisis, one of the characteristic government responses to excessive indebtedness was the establishment of macro-prudential competences and toolboxes: interest and FX fixing operations were meant to adjust household financial charges to their loan repayment ability (Carreras et al., 2016; Cerrutti et al., 2017) . Of all the debt cap rules, most countries started to apply the loanto-value ratio, which shows the ratio of a loan to its underlying collateral, and indicators that measure debtors' repayment ability. In the latter group, two types of indicators were characteristically adopted: 1) payment-to-income (PTI) ratios, which limit the monthly repayment amount relative to the debtor's income; and
2) loan-to-income (LTI) indicators, which determine the maximum amount of loan allowed to be granted based on the debtor's annual income.
The 2018 data suggest that aside from Hungary, Slovakia was the only other Central and Eastern European country that enacted mandatory loanto-value indicators and income-proportionate limits to repayment instalments, while the other countries of the region (the Czech Republic, Poland, Slovenia and Croatia) worded recommendations or codified mandatory regulations only about the loan-to-value ratio, while setting a limit to repayment instalments relative to income in the form of recommendations (Romania; for more details see Dancsik et al.) .
However, the individual countries identifiably differ in the regulatory enactments they apply (Seregdi et al., 2015; Fáykiss et al., 2018) . In Hungary, the relevant regulations have a broad institutional scope, as in addition to credit institutions, they also apply to non-bank lenders, and this reduces the opportunity to circumvent the regulations. In addition to Hungary, only Estonia and Slovakia have regulations that codify the necessity of prudent evidence for incomes after taxes, the other countries that apply mandatory regulations leave it to banks to determine the scope of eligible incomes. Differentiation according to risk dimensions is characteristic of several countries, with special focus on denomination, and thus FX loans are subject to more stringent limitations (see Hungary and Romania). Exceptions to the debt cap rules are applied in several states for less risky groups of borrowers. The Czech Republic, Slovakia, Estonia and Lithuania provide the opportunity for the disbursement of loans with LTV or PIT values above the requirement.
According to the National Bank of Hungary (2017, 2018), since mid-2016, debt cap rules have become increasingly widespread or stricter in Europe. The Northern European and the Central and Eastern European Member States of the European Union still take the lead in the application of such regulations, which -in the case of the latter countries -are not independent of the higher financial vulnerability of households. Notwithstanding the above, central banks regularly measure the population's financial literacy and sensitiveness to the deterioration of financial conditions.
In Hungary, the prolonged crisis was accompanied by deterioration in the FX-based household mortgage loan portfolio. In response, in addition to credit institutions' debtor rescue plans, the regulatory authority elaborated several debtor rescue packages (including the conversion of foreign currency loans to forint loans or exchange rate fixing, see Kovács (2013) . This analysis points out that although macro-prudential rules, decrease in FX-settled lending and the expansion of fixed-rate loans have effectively reduced household vulnerability, special attention should be paid to the findings of research in financial culture, as it has been revealed that borrower consciousness remains poor.
This paper is structured as follows. Section 1 describes the procedure of households' repeated indebtedness placed in an international setting, and especially through the example of Hungary. This is followed by the concept of financial literacy in the context of the international literature, making reference to the OECD methodology elaborated for measuring financial literacy. Further, the outcomes of the 2018 survey of households, performed according to the OECD methodology are described. They are analyzed in a macro-prudential perspective. Finally, in conclusion, recommendations are made in relation to households' financial vulnerability and the repeated accumulation of loans.
Repeated household indebtedness in an international context and Hungary
Households' financial vulnerability correlates with the level of their indebtedness. Based on the OECD An international and regional comparison of Hungarian household loans and of the current developments in lending reveals an apparent acceleration in the growth rate at the moment, despite the debt cap rules imposed to prevent large-scale household indebtedness (Zabai, 2017) . In a macro-prudential perspective, it is in any case desirable that loan portfolio expansion should take place in an appropriate structure, sustainably, accompanied 1 Note that as a result of the government's extensive family support regime, since 2015 non-refundable government subsidy has been allocated in an amount equal to the household sector's annual net credit position. 2
In the case of the payment-to-income ratio, the debtor's monthly repayment instalment may not exceed 50 per cent of his or her regular, legitimate income if it is less than HUF 400,000 and 60 per cent if it is equal to or more than that. More rigorous conditions were set for FX loans: the cap was set at 25 or 30 per cent on EUR loans and 10 or 15 per cent on other FX loans. For the loan-to-value ratio it was provided that in the case of mortgage loans, the amount granted may not exceed 80 per cent of the value of the property pledged as collateral, and in the case of motor vehicle loans, 75 per cent of the motor vehicle. Regulation was also tightened considerably for FX loans: the cap was set at 50 or 45 per cent on EUR loans and 35 or 30 per cent on loans denominated in other currencies except HUF. 3 When HUF mortgage loans with an interest period less than 5 years are taken out, the debtor's monthly repayment instalment may not exceed 25 per cent of his or her regular monthly net income, or 30 per cent if such income is higher. In the case of new HUF mortgage loans with an interest period longer than 5 but shorter than 10 years, this ratio may be 35 or 40 per cent of the regular monthly net income. Due to the lower interest rate risk, the 50 and 60 per cent PIT ratio was not changed for mortgage loans with an interest rate fixed for at least 10 years or until the end of their loan terms. Similarly lower limits should be applied to mortgage loans with shorter interest rate periods, taken in a currency other than forint.
by an intense price competition, including a wider scope of customers and parallel with sustainable income growth.
An analysis of the time lines of Hungarian household borrowing reveals that after the relapse that followed the 2008 financial crisis, by now loan portfolios have again reached the previous levels ( Figure 1 ) 1 . Household debt comprises for the most part home loans and personal loans. In the years after the outburst of the crisis, loan portfolios dropped due to a decline in households' borrowing capacity, to banks' more cautious allocation resulting from a drop in confidence, and to the government's regulatory and debtor rescue actions. Simultaneously with the financial consolidation of the Hungarian economy, due to the central bank's incentive policy and as a result of the family policy incentives (leverage incentive complementary to increasing wages), after 2015 the appetite for loans began to pick up again, as the family housing benefit and support to mortgage loans considerably boosted demand for housing loans (Sági & Lentner, 2018 ).
As at January 1, 2015, the Hungarian government adopted a debt cap regulation setting mandatory payment-to-income and loan-to-value ratios for lending banks 2 . The purpose of the former is to prevent retail customers' excessive indebtedness and to secure their repayment ability by placing a cap on the portion of the monthly income used for debt redemption. On the other hand, the latter primarily protects banks by minimizing loss on default: the amount of loan allowed to be taken out is limited relative to the collateral value. Its purpose is to provide adequate security in the case of eventual impairment.
On October 1, 2018, the rules applicable to the payment to income ratio changed 3 . Change was justified by the altered interest conditions: as interests were rising, it became important to moderate the preponderance of variable rate loans and boost fixed-rate loans with longer interest periods in order to reduce households' risk exposure. For this reason, the legislator tightened the limits to payment-to-income ratio in the case of mortgage loans with shorter interest periods (National Bank of Hungary, 2014; 2018). Thus due to problematic loans outstanding, the legislator tightened the borrowing conditions and completely squeezed FX loans from the market. 4 Increase in the number of nonperforming credit debtors also led to similar actions (to prevent households' further indebtedness) in other European countries (Dancsik et al., 2015) . Thus for example, the National Bank of Ireland set target values for financial institutions, and if in respect of the sustainable restructuring of mortgages, a bank fails to meet any of the target values, it is required to recognize higher impairment. In Spain, a 2.5 per cent cap was placed on loan rates for the households most in need in 2012 (which was then 4 In this period, the HUF/EUR rate varied between 270 and 325 and is currently (July 2019) 325. In comparison: before the sub-prime crisis, namely, in the mid-2000's, the HUF/EUR rate was around 230.
changed to 2 per cent in 2013), and requirements were specified for sustainable loan restructuring.
It was also provided that if the restructuring plan elaborated by the lender bank proves to be unsustainable, in other words, if the PTI calculated on the basis of the aggregated monthly household income exceeded 60 per cent (and then from 2013, 50 per cent), banks were allowed to offer loan debtors partial debt discharge. Among Central-European countries, Croatia, Poland and Serbia may be quoted as examples: in all these three countries, debt relief measures were adopted for loans settled in foreign exchange. It should be noted, however, that almost uniquely, the Hungarian regulation not only provides debt relief measures but also places caps on new allocations, and this solution is far more efficient in a macro-prudential perspective (Fáykiss et al., 2017).
Financial literacy in the international literature
The financial environment consumer experience in the current societies has really become considera- bly higher-risk (more unpredictable) within a single generation. The accumulation of household loan portfolios, the lending boom, then the credit crisis and the debtor rescue packages have re-written the correlation between yield and risk in financial products. The process closely related to household lending was the erosion of savings. In the absence of savings, households are compelled to have recourse to loans again and again whenever they face pressing expenditures, and this condition may lead to a debt trap if new loans are taken out recklessly.
The most important problem is the insufficient level of financial literacy, as this can result in offers that may seem to be attractive may trigger wanton borrowing (Dobák & Sági, 2005; Sági, 2012 ).
If the propensity to save is low in a society, consumer loans are far more likely to be chosen for major expenses, and the risk of eventual insolvency is also higher for the simple reason that in a changed income situation, a debtor will not have reserves to survive more difficult times and can easily get into a situation when he or she is unable to repay his or her loan on time (Rick et al., 2008) .
Initiating economic policy interventions to improve financial literacy is a reasonable response to the increase in risks due to the complexity of the financial environment (Bateman et al., 2011) . In this context it is worth taking account of the policy mix tools suitable for having the most efficient impact on consumer decisions. Other contributing factors include the extent of premeditation or impulsiveness in household saving and borrowing decisions, the likelihood of making the wrong decisions and their predictability and restorability by the decision-maker (Croy et al., 2010; Courchane & Zorn, 2008) . The improvement of financial literacy with the help of government institutions, primarily central banks, and its practical implementation manifest at commercial banks falls, however, within banks' social responsibility. As a result of the crisis, more responsible and more conscious banking policies have been gaining increasing ground in both central and commercial banking, with focus on social matters and a higher level of responsibility for bank clients' management at the level of commercial banking .
According to the methodology elaborated by the OECD International Network on Financial Education (OECD-INFE, 2016), financial literacy is surveyed in about 30 countries (including 17 OECD member states) once in every three years to gain insight into the financial literacy of the population and their needs in terms of education and other forms of support. The method contains a questionnaire inquiry in order to assess the financial literacy and financial inclusion of the responding households.
In its disclosure of the 2015 international survey findings, OECD worded a financial policy recommendation for interlinking the regulatory and consumer protection frameworks with financial education in order to improve households' financial resilience to economic shocks. Linking financial regulation to the consumer protection frameworks may help households in preventing the debt trap caused by undertaking high debt and running into late payments (Guerrieri & Lorenzoni, 2017) . This can mitigate the probability of deterioration in households' financial position as a result of choosing financial products inappropriate for their current real-life scenario. Independent financial and investment consultancy services supported by the regulatory environment may help households in achieving their long-term goals even under the current rapidly developing financial conditions (OECD-INFE, 2018; Hansen, 2012).
The 2018 survey made in Hungary is linked to the initiative taken by OECD International Network on Financial Education, and as its methodology follows the uniform international frameworks, the findings can be compared to those obtained in more than 30 countries. The terms used in the survey follow the definition adopted by OECD/INFE for financial literacy considered as a combination of awareness, knowledge, skills, attitude and behavior required for a person to make reliable financial decisions and ultimately achieve financial welfare. This term refers to a person's proficiency in managing finances (Fernandes et al., 2014) as a form of the human capital (Remund, 2010) . A survey of financial literacy may serve as a guideline in the elaboration and improvement of both financial education and the consumer protection regime (Kempson, 2009 ).
According to the literature, financial education can be expected to hand down up-to-date knowl-edge on financial investments and assets as well as banking and investment products; to shed light on fundamental financial correlations (such as the time value of money, the need to diversify investment portfolios, etc.); and to provide a glimpse into the procedure of planning, implementing and evaluating financial decisions (Hogarth, 2006;  Haynes-Bordas et al., 2008).
The significance of the current findings is that they prove, through the example of Hungary, that financial awareness closely correlates with household saving and borrowing patterns (for its international background, see Mitchell and Lusardi (2015) ). The findings of the analysis allow the spotting of threats resulting from the deterioration of financial literacy and the elaboration of a country-specific strategy to improve literacy (in the international literature see, e.g. Atkinson and Messy (2012)).
Financial literacy includes numerous forms of behavior that may promote financial welfare (Quach, 2016). One of them is saving (Lusardi & Mitchell, 2017; Lusardi & Tufano, 2015) . Regular savings may contribute to smoothing fluctuations in revenues and expenditures and improve the predictability of incomes and expenses (Galperti, 2017 
Findings of the survey of financial literacy in Hungary
The survey is related to the initiative taken by OECD International Network on Financial Education, and as its methodology follows the uniform international frameworks. This paper analyzes the findings of the 2018 research. The survey analyzes the adult Hungarian population and in adjustment to the uniform international methodology, a sample of 1,000 persons was picked in the age group between 18 and 79, resident in Hungary (GFK & MNB-Pénziránytű Alapítvány, 2018).
The results obtained after a minor adjustment (weights used: 0.5-2.2) can be considered as representative of county, community size, gender, age and qualifications. The headcount of the population constituting the target group of the research was 7,635,000 in 2018. Table 1 illustrates the distribution of the sample according to gender, age and qualifications. Based on the questionnaire survey made in Hungary, one-fifth (20%) of the surveyed population got into a situation during the past twelve months that their incomes failed to cover their subsistence costs. As expected, the highest ratio (30%) of households facing financial problems was measured among those in the lowest income bracket, but one of ten households (10%) has experienced such a problem even among those with higher than average incomes. People with vocational or other secondary school and higher qualifications gave 53 per cent of the sample, and 87 per cent of them had a stable livelihood, while nearly one-third (30%) of the households with lower qualifications have already found themselves in distressing circumstances. More than one-fourth (28%) of the respondents can only close the gaps and make ends meet by regularly relying on bank loans (overdraft, bank card overspending and personal loans).
The active propensity to save, measured retroactive to 12 months and assessed in the survey, displays the respondents' saving habits. (In this context increase in the positive current account balance cannot be considered as an active feature, as by default it is not accompanied by a time deposit option.) In an international comparison, the ratio of actively saving households is extremely low in Hungary: no more than 18 per cent of the respondent households deposited money on their savings accounts, 2 per cent purchased bonds or invested in investment funds, and 1 per cent held shares. 5 In other words, in the income bracket of approximately EUR 925 monthly net (20 per cent higher than the wage that is currently average in Hungary). In comparison, it is noted that the net wages paid in Hungary fail to amount to even 60 per cent of the average wages paid in the European Union (Eurostat, 2018) .
Half (49%) of the surveyed households had enough funds to cover unexpected expenses amounting to a monthly income, while 42 per cent would surely be incapable of doing so. Naturally, a more favorable view was obtained for households with incomes above HUF 300,000 per month 5 , however, one-third (32%) of the respondents would still be unable to cover such an expense. In addition to an unexpected expenditure, crisis can be created by the absence of revenues. At least 35 per cent of the respondents could certainly be unable to overcome the loss of a monthly income without any trouble. The ratio of households equipped to finance a period of one to three months is similar in the various income brackets (fluctuating between 25 and 28%), however, the fact that half (47%) of the consumers capable of surviving such a period for more than three months live in households with above-average incomes suggests asset concentration.
The ratio of households that compare financial products on the basis of their conditions or that seek the advice of financial consultants when making decisions is low in Hungary. The question concerning the applied sources of information indicates households' utilization of the benefits provided by independent consultants before picking a particular financial product (see also Diehl et al., 2003; Calcagno & Monticone, 2015) . This ratio was merely 9 per cent of the respondents. Note that according to the literature the existence of independent financial consultants alone is an insufficient precondition to the improvement in financial literacy (McCormick, 2009 ).
Based on the data obtained from the survey, the responses given to the questions concerning planning (budgeting), bridging gaps created by unexpected expenses and savings habits are analyzed with the help of their distribution and cross-tables. The respondents' characteristic features were analyzed according to region, community type, age group, qualification and employment status. The underlying assumption was that correlation between the variables is confirmed if the Pearson Chi 2 test is less than 5 per cent (the significance level marked in social sciences). It was recorded that in the range between 0 and 1 of the Cramer V indicator measuring the closeness of the correlation, Hungary scores slightly below (close to 0.5) and slightly better (above 0.5) than the mean value.
The findings of the statistical cross-table analysis suggest that higher qualification is the only factor that suggests a slightly positive margin in saving habits ( Figure 2 and Table 2 ). The literature disputes any positive correlation between qualification and the propensity to save; and probably there is no educational program that is uniformly applicable to all (Hastings et al., 2012) . In the case of the other variables the mases behave uniformly. The results obtained call the attention to the threat that -irrespectively of their location, age, employment status, and frequently even qualifications -Hungarian households' habits and situation are consistent: they do not plan their income position, fail to estimate their extraordinary expenditures, in other words, their financial awareness is low.
On the other hand, the reason for the adverse impression of households is that they nearly consistently do not have any bank savings and financial investments they could use as reserves during financial shocks. Many of them have already been indebted.
Twenty-two per cent of the households with loans would only be able to pay their instalments for no longer than a single month if the head of the household lost his or her job, and only a mere 9 per cent could continue to pay redemption for at least six months. Overall, 15 per cent of the loan debtors are vulnerable and additional 12 per cent are on the verge of becoming vulnerable. In other words, one of three debtors may run into problems. Banks run a key risk if debtors use expensive personal loans for raising the minimum fund required as their own contribution to home loans. Recently, the Hungarian central bank has been encouraging the allocation of fixed-interest rate loans for longer interest periods (up to 15 years), as the longer the interest period, the more predictable the repayment amount for the customer. However, security also has a price: higher monthly repayment instalments are charged for fixed-interest than for variable interest loans. The still unfavorable level of financial literacy measured in Hungarian households is so much the more remarkable in view of the fact that in an environment characterized by inefficient economic and employment policies in the decade after 2000, the population raised funds from the credit market to cover their increasing demand 6 . For the most part, demand for consumer and housing loans is manifest in a rise in the portfolio of FX-settled loans. After the economic, and more specifically, household FXloan, consolidation 7 , similarly to other Central European countries, central steps were taken to relieve the repayment burdens of households indebted in foreign exchange and to eliminate the exchange rate risk. Figure 3 clearly illustrates the previous period, which started with most Hungarian households indebted in foreign exchange as a result of the benefit expected at the time these loans were granted, and which was characterized by a rapid increase in debt portfolios due to the crisis. Parallel with the unfavorable developments 6 In the decade after 2000, the unemployment rate was between 6 and 7 per cent in Hungary, and peaked at 11 per cent during the crisis. However, by now it has dropped to about 3 or 4 per cent. Over the same period the inflation rate moderated from 10 to around 1-3 per cent. 7
In 2013, Hungary was released from the European Union's Excessive Deficit Procedure.
in exchange rates, deterioration in debtors' income situation generated risks on a social scale. In response, after 2011 the regulatory authority took action to gradually mitigate systemic risk, and after 2013 foreign exchange loans were converted into forint loans (representing lower interest rate risks and eliminating exposure to exchange rates) to the debit of the National Bank of Hungary's FX reserves (Matolcsy & Palotay, 2018) .
Thus in 2015, foreign exchange-denominated household loans practically ceased to exist in Hungary, and the situation of the population seemed to return to normal (Lentner, 2015) , however, the conditions of the conversion of FX-loans to HUF-loans have been generating repeated litigations at times transferred to international courts, the main element in such actions being a reference made to the absence of adequate financial literacy on the part of the population and to the "misleading" conduct on the part of banks, which resulted (in the opinion of the litigants) in damages suffered due to the conversion, which has remained unsettled to this date (Bodzási, 2019) . It is a fact that the disputed matters related to FX-loan contracts have enhanced the disadvantages the population suffered -partly due to the absence of financial knowledge (Banai & Kolozsi, 2018) , however, as a result of the conversion of FXloans to HUF-loans and with the interruption of FX-lending on could have expected risk resilience to improve in the household sector. Nevertheless, the excessively "lax" attitude of the population is unmatched among the other countries of the region, especially in view of the fact that subsequently the regulatory authority adopted debt cap rules that are forward-looking in a macro-prudential perspective (Lentner, 2016) . The application of the latter is justified by an increase in the risk of macro-economic overheating (as due to the favorable macro-economic course, increase in the income levels, the extensive family support system, households have a massive demand for loans), with special consideration to the fact that household stability and financial literacy have not improved significantly in recent years despite the preventive actions taken by government regulation.
CONCLUSION
As loans and borrowings improved from the favorable economic course in the late 2010s, a sharp increase was recorded for both home and consumer loans. Due to the favorable economic climate, fiscal incentives applied in housing policy and the changes in the living conditions (rising wages, dropping unemployment, etc.), Hungarian households have less hesitation to borrow. However, the stable ability to repay loans is often a simple illusion: the analysis of the financial literacy surveys concluded that households are financially vulnerable, most of them do not compile budgets in advance and do not have any reserves for any period of financial shocks.
The example of Hungary also sheds light on the fact that despite the adoption of debt limits, the regulatory authority compels credit institutions to prudential lending, relatively high credit margins and interest income in the sector contribute to an increase in credit supply, as well as the high demand population who "absorbs" loans in almost unlimited amount.
The findings confirm the view in the literature that financial literacy is closely correlated with the household saving and borrowing patterns, and if insufficient, threatens long-term household well-being. Based on the example of Hungary it was found that financial vulnerability characterizes households in general; this is not closely related to geographical location, age, employment status or qualifications, and moreover, disposition to excessive indebtedness is not only displayed in a poor macro-economic political environment, but also during boom, while financial literacy is unlikely to improve. The authors believe that maintaining strict debt limits and prudential rules may help keep the lid on household indebtedness, otherwise they will grow excessively until it becomes non-repayable. As living conditions improve, Hungarian households incur additional debt without assessing the risk of their impairment.
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